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LISTING OF CLAIMS: 



1. (Currently Amended) A method for improving resolution of a digital 
representation having a plurality of text or graphics pixels, comprising the steps 
of: 

ideitoifying a text or graphics pixel on a boundary of a text or graphics 
object of thAdigital representation; and 

for eacl^ text or graphics pixel identified as on the boundary 

tracing a group of pixels, including the initial boundary- 
identified pixel, Ythat constitute a local boundary segment and constructing a» 
idcntifior a chainVode indicative of the number and relative locations of the 
ixels of fey-that loctal boundary segment; 

parameterizing and smoothing that local boundary segment, 
resulting in a new local boundary segment, by computing accessing instructions 
stored in a look-up tablte for parameterizing and smoothing that local boundary 
^/Ku \ Igggment using the constructed chain-code as an index to the look-up table; and 
ff) rendering the parameterized and smoothed boundary 

U segment to improve the resolution of the text or graphics object. 




2. (Currently Amended) TheVnethod of claim 1, wherein the instructions aro 
pro computed, stored in a look ufa table, indexed by tho corresponding identifier, 
and directly accessed during thcV>aramotorizing and omoothing of that local 
boundary oogmont tracing step comprises searching and identifying each new 
pixel in the group with respect to a background neighbor pixel that is propagated 
from a penultimate-identified pixel to s\just-identified pixel . 

3. (Canceled) 



4. (Currently Amended) The method oAclaim 2, wherein the tracing step 
comprises identifying first and second contiguous sub-groups of pixels, each 
starting with the initial pixel and extending in first and second directions 
respectively relative to a known the propagated Background neighbor p ixel and, if 
available, a just-identified pixel in that sub-gro\p , and wherein the identifier 
assigned to the corresponding local boundary segment io a t o construct the ehain- 
code constructed based on tho tracing stop . 
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5. (Ciirrently Amended) The method of claim 2, wherein the tracing step 
comprises identifying each pixel in the group, otarting from the initial pixel in 
the group\ and tracing N pixels in a first direction and N pixels in a second 
direction , and wherein the identifier assigned to the corresponding local 
boundary segment is a to construct the chain-code constructed based on a pre- 
determined set of rules used in the tracing step. 

6. (Currently Wnended) The method of claim 2, wherein the stored instructions 
on parameterizing and smoothing comprise a differential stored at a location in 
the pre-computecn look-up table indexed by the corresponding ido ntifi o r chain- 
code, the differential representing a difference between the location of at least 
one pixel in the new Vocal boundary segment and the location of that pixel in the 
corresponding un-parameterized and un-smoothed local boundary segment. 

7. (Currently AmendeM) The method of claim 2, wherein the stored instructions 
on parameterizing and \smoothing comprise general occupancy information 
stored at a location in\ the pre-computed look-up table indexed by the 
corresponding idontifior c lmin-code, the general occupancy information 
representing a difference between the location of the new local boundary 
segment and the location o\ the corresponding un-parameterized and un- 
smoothed local boundary segment. 

8. (Original) The method of claim 1, wherein the identifying step comprises 
identifying each text and graphics pixel on a boundary of a text or graphics object 
of the digital representation, and performing the tracing, parameterizing and 
smoothing, and rendering for each boundary-identified pixel. 

9. (Currently Amended) An apparatus^ for improving resolution of a digital 
representation having a plurality of text or graphics pixels, the apparatus 
comprising: \ 

means for identifying a text or graphics pixel on a boundary of a text or 
graphics object of the digital representation; and 

means for tracing a group of pixels, Vncluding an initial boundary- 
identified pixel, that constitute a local boundaA segment and constructing an 

\ * 
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identifier for f or a chain-code indicative of the number and relative locations of 
the pixels of that local boundary segment; 

leans for parameterizing and smoothing that local boundary segment to 
generates a new local boundary segment by computing accessing instructions 
stored in V look-up table for parameterizing and smoothing that local boundary 
segment u&ing the constructed chain-code as an index to the look-up table; and 

meana for rendering the parameterized and smoothed boundary segment 
to improve tharesolution of the text or graphics object. 

10. (Currently Amended) The apparatus of claim 9, further comprising a look up 
table for otoringVtho instructions, which arc pro computed, — such that the 
instructions are inooxod in the look up table by the corresponding identifier, 
wherein the look up\tablc is directly accessible by the parameterizing and 
smoothing mcano w hereln the means for tracing comprises means for searching 
and identifying each ne\ pixel in the group with respect to a background 
neighbor pixel that is propagated from a penultimate-identified pixel to a just- 
identified pixel . 



11. (Canceled) 

12. (Currently Amended) The apparatus of claim 10, wherein the tracing means 
is configured to identify first and seoond contiguous sub-groups of pixels, each 
starting with the initial pixel and extending in first and second directions 
respectively relative to a known the propagated background neighbor p ixel and, if 
available, a just-identified pixel in that sub-group , and wherein the identifier 
assigned to the corresponding local boundary segment io a t o construct the c hain- 
code constructed baood on the tracing porformoaShy the tracing means . 

13. (Currently Amended) The apparatus of claim M), wherein the tracing means 
is configured to identify each pixel in the group, starting from the initial pixel in 
the group and tracin g trace N pixels in a first direction^ and N pixels in a second 
direction^ — and wherein the — identifier assigned to — tfee — corrc sp onding local 
boundary segment is a to construct the chain-code constructed based on a pro 
determined sot of rules used in the tracing stop . 
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14. yCurrently Amended) The apparatus of claim 10, wherein the stored 
instructions on parameterizing and smoothing comprise a differential stored at a 
locatioVi in the pre-computed look-up table indexed by the corresponding 
idontifiar chain-code, the differential representing a difference between the 
location of at least one pixel in the new local boundary segment and the location 
of that p&el in the corresponding un-parameterized and un-smoothed local 
boundary segment. 

15. (Currently^ Amended) The apparatus of claim 10, wherein the stored 
instructions on Varameterizing and smoothing comprise general occupancy 

^\ ^information stored\t a location in the pre-computed look-up table indexed by the 
K ^corresponding idoimfior chain-code, the general occupancy information 
representing a difference between the location of the new local boundary 



i^segment and the location of the corresponding un-parameterized and un- 
' * smoothed local boundary sWment. 

16. (Original) The apparatus of claim 9, wherein the identifying means is 
configured to identify each text and graphics pixel on a boundary of a text or 
graphics object of the digital representation, and wherein the tracing, 
parameterizing and smoothing, and rendering means are each configured to 
operate on each boundary-identifiedVixel. 

17. (Currently Amended) A machine\readable medium having a program of 
instructions for directing a machinA to improve resolution of a digital 
representation having a plurality of tex^ or graphics pixels, the program of 
instructions comprising: 

instructions for identifying a text or grVphics pixel on a boundary of a text 
or graphics object of the digital representation;\and 

for each text or graphics pixel identified ass on the boundary 

instructions for tracing a group of pixels, including the initial 
boundary-identified pixel, that constitute a lofcal boundary segment and 
constructing an identifier for f or a chain-code indicative of the number and 
relative locations of the pixels of that local boundary s&gment; 
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instructions for parameterizing and smoothing that local 
boundary segment, resulting in a new local boundary segment, by computing 
accessing directions stored in a look-up table for parameterizing and smoothing 
that local boundary segment using the constructed chain-code as an index to the 
look-up taqle ; and 

instructions for rendering the parameterized and smoothed 
boundary segment to improve the resolution of the text or graphics object. 

18. (Currently Amended) The machine-readable medium of claim 17, wherein 
the directions aA pro computed, stored in a look up table, indexed by the 
orrooponding identifier, and directly accooocd during the parameterizing and 
omoothing — of that Mocal — boundary — sogmont tracing instructions comprises 
instructions for searching and identifying each new pixel in the group with 
es pect to a backgroundyieighbor pixel that is propagated from a penultimate- 
identified pixel to a lust-identified pixel. 



19. (Canceled) 

20. (Currently Amended) The Viachine-readable medium of claim 18, wherein 
the tracing instructions comprisels identifying first and second contiguous sub- 
groups of pixels, each starting witftthe initial pixel and extending in first and 
second directions respectively relative to a known the propagated background 
neighbor p ixel and, if available, a jusVidentified pixel in that sub-group , and 
wherein the identifier aooigncd to the cmrrcoponding local boundary oogmont io 
ato construct the chain-code constructed baV)d on the tracing . 

21. (Currently Amended) The machine-readkble medium of claim 18, wherein 
the tracing instructions comprises identifying Wch pixel in the group, starting 
from the initial pixel in the group and i nstructions for tracing N pixels in a first 
direction and N pixels in a second direction , and wflicroin the identifier assigned 
to the corresponding local boundary segment is qt o construct the chain-code 
constructed based on a pre-determined set of rules us&d in the tracing. 

u 

22. (Currently Amended) The machine-readable medium of claim 18, wherein 
the stored directions on parameterizing and smoothing^ comprise a differential 
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stored\at a location in the pre-computed look-up table indexed by the 
corresponding idontifior chain-code, the differential representing a difference 
between thk location of at least one pixel in the new local boundary segment and 
the location Vf that pixel in the corresponding un-parameterized and un- 
smoothed local boundary segment. 

23. (Currently Amended) The machine-readable medium of claim 18, wherein 
the stored direction^ on parameterizing and smoothing comprise general 
occupancy information stored at a location in the pre-computed look-up table 
indexed by the corresponding idontifior chain-code, the general occupancy 
information representing a Difference between the location of the new local 
boundary segment and the location of the corresponding un-parameterized and 
un-smoothed local boundary segment. 

24. (Original) The machine -re adablev medium of claim 17, wherein the 
identifying instructions comprises identifying each text and graphics pixel on a 
boundary of a text or graphics object of the digital representation, and 
performing the tracing, parameterizing and smoothing, and rendering for each 
boundary-identified pixel. \ 

Claims 25-32 (Canceled) \ 

r» / — " \ 
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